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AN “ ENERGETIC ” VIEW OF EXISTENCE. 
Vorlesungen liber Naturphilosophie. By Wilhelm 

Ostwald. Pp. 457. (Veit and Co., 1902.) 

EIBNITZ once remarked that if we could imagine 
a human brain so magnified, without disturbing 
the relations of its parts, that we could move about in it 
as “in a mill,” and could learn and understand all the 
mechanism of brain-atoms, we should see merely atoms 
in motion and should learn nothing of the thoughts which 
correspond with these motions. Du Bois-Revmond, in an 
address on the limits of our knowledge of nature, ex¬ 
presses a similar thought. Imagining that we could 
acquire knowledge of the processes occurring in the brain 
similar to that which we possess of the heavenly bodies, he 
says :—“ As regards the actual mental processes, it is evi¬ 
dent that even with such an astronomical knowledge of 
the organ of thought (Seeles-organ) they would elude our 
comprehension, just as they do now. In possession of 
such knowledge, we should still stand before them as 
before something completely intangible. An astro¬ 
nomical knowledge of the brain, the highest we can ever 
attain to, reveals to us nothing but matter in motion. By 
no conceivable arrangement or motion of material par¬ 
ticles can abridge be constructed which will lead us into 
the region of consciousness.” 

“ I know of no more convincing proof of the philo¬ 
sophic value of the application of the doctrine of energy 
to our method of viewing the external world,” continues 
Ostwald, after quoting the above paragraphs, “than 
that in the light of that doctrine, this, ancient problem 
loses all its terror. For the difficulties are owing to 
the fact that Leibnitz and Du Bois-Reymond, following 
Descartes, make the assumption that the physical world 
is constituted entirely of matter in motion. In such a 
world there is no place for thought. We, who regard 
energy as the ultimate reality, perceive nothing of such 
impossibilities. We have seen that the effects of nerve- 
conduction can be referred without contradictory ideas 
to energetic precursors ; and we have seen, too, that 
nerve-processes involving consciousness are continuously 
connected with those in which consciousness plays no 
part. I have tried my best to find anything absurd or 
unthinkable in the assumption that certain kinds of energy 
involve consciousness ; but I have been unable to dis¬ 
cover anything of the kind. We shall shortly be con¬ 
vinced, by an investigation of the most important 
phenomena of consciousness, that they are conditioned 
by transfer of energy ; and it is no more difficult for me 
to think that one of the conditions of kinetic energy is 
motion than that the energy of the central nervous system 
must be accompanied by consciousness.” 

This quotation will give the reader a glimpse into the 
nature of the material considered by Prof. Ostwald in 
these lectures. In the present review I do not intend to 
offer critical remarks, but merely to present to the readers 
of Nature a sketch of the system of philosophy which 
appears to Ostwald to be the outcome of the present 
position of our knowledge of physical phenomena. It 
would be ungracious, however, not to congratulate the 
author on the great interest which his book awakens, and 
on the exceedingly clear and lucid style in which he 
presents his ideas, in spite of the somewhat involved 
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constructions which the nature of the language in which 
it is written necessitates. In his preface Prof. Ostwald, 
after asking the indulgence of his readers for many im¬ 
perfections and omissions, expresses the hope that in the 
new journal, the Annals of the Philosophy of Nature , the 
false may be corrected, the imperfect completed, and the 
ideas of doubtful interpretation discussed. 

The earlier portions of the work deal with a critique of 
the older philosophical methods which attempted to fore¬ 
cast and explain phenomena by thinking ; Ostwald sets 
out with the aim of controlling and regulating thought 
by constantly keeping phenomena in view. Yet in order 
to convey our thoughts to others we must make use of 
words and conform to certain laws of thought. In fact, 
we employ our intellectual apparatus to fathom the depths 
and investigate the working of precisely that intellectual 
apparatus, a problem similar to the one solved by 
Baron Munchausen when he extricated himself from 
the hog into which he had sunk by pulling himself 
out by his own pigtail. The ordinary methods of 
science, however, are here applicable ; we can 
examine various assumptions and accept that which 
appears best to fulfil its purpose. We can never 
attain certainty, or a knowledge of the absolute, in 
philosophy, nor can we, indeed, in any natural science ; 
but we may arrive at conclusions which possess a high 
degree of probability. And in philosophy, as in science, 
we must be content with a gradual approach to truth, 
rejecting, in many cases, conceptions found to be at 
variance with experience. Philosophy, like science, is 
empirical; but as it progresses, the region of empiricism 
is narrowed, although it will never ultimately disappear. 

The signification of certain terms is next expounded ; 
experience, memory, comparison, conception, thing, 
object; and the nature of language and the danger of 
mistaking words for things. A plea is here entered 
for the adoption of an artificial language to be used only 
for science and business, avoiding ambiguities and 
attaching definite meanings to all its w'ords. Some 
words of such a language have already been adopted, as, 
for example, meter and gram ; our musical notation and 
our system of ciphering are universal, and to devise a 
universal language would be a distinct gain for the 
human race. A short account of the principal parts of 
speech and of the changes in meaning of words concludes 
the chapter. The part played by our senses in receiving 
impressions from without is next considered, and here 
the particular views adopted by the author first become 
prominent. In every affection of the senses a transfer 
of energy has occurred. It is in receiving impressions 
through the tactile sense that this is most obvious, and 
here, too, we are impressed by the existence of a will. 
The question whether the “ external world ” is not to be 
regarded as a mere phase of consciousness or as reality 
is solved thus : “ We have not to ask, Is there an external 
world ? but, What phenomena must we class under the 
name external world t” “Those which are independent 
of my will” is the answer ; or again, “Those in which 
my organs of sense take part.” 

The formation of conceptions (Begrifife) requires five 
operations—receiving an impression, distinguishing it 
from others, connecting it with others, comparing it 
with others and, finally, reaching a conclusion. A 
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“ thing ” is an experience (erlebniss), generally ex¬ 
ternal to ourselves, which we regard as separable or 
distinguishable from other experiences. But “ things ” 
are related to each other, and a collection of things 
forms a “ manifold ” or multiplicity (Mannigfaltigkeit). 
Ostwald illustrates the meaning of a “ manifold ” 
by the analogy of the contents of a boy’s pocket; 
the articles have no other relation to each other than 
that they happen to be there. The laws of the manifolds 
of our experiences are represented by time and space. 
Time is characterised by continuity and by its being a 
“ simple manifold,” that is, from one point of time to 
another, there is only one path ; and this implies that in 
time there are no points of intersection, there is only an 
earlier and a later, and these cannot be interchanged. 
Space, on the contrary, is a complex manifold, inasmuch 
as there is an infinite number of ways from any one 
point to any other, and it is “ isotropic,” or free from 
direction. 

Manifolds (or collections of things in some way re¬ 
lated) can be divided in an affinity of ways ; their parts 
can be placed in order, and, in fact, all real manifolds 
must be ordered. A consideration of such order brings 
into operation our faculty of comparison. An instance is 
to be found in “ordinal” numbers, which form r a mani¬ 
fold limited on one side, but unlimited on the other, 
uniform and ordered. The cardinal numbers, on the 
other hand, define merely the extent of a manifold, with¬ 
out reference tao distinguishing between individuals. 
But ordinal numbers may be made unlimited in both 
directions by use of a negative sign. 

The conception of magnitude next claims attention. 
The conceptions of identity and equality, and the im¬ 
possibility of reaching certainty as regards the latter, 
the conditions of equality in time, the notion of con¬ 
tinuity, and the law of interpolation lead up to the con¬ 
sideration of two kinds of magnitude—those which may 
be termed intensities or “strengths” (Starken), and 
those for which the English word “capacity ’’ or “quan¬ 
tity” appears the best translation (Grossen). While 
capacities may be subdivided into similar portions, these 
portions may be recombined in any proportion to repro¬ 
duce a capacity of equal kind. On the other hand, 
intensities cannot be divided into similar portions, for 
each portion retains the characteristic property due to 
its position in the original intensity, even after subdivision. 
Capacities can be measured by use of cardinal num¬ 
bers ; thus, five litres of water remain five litres, whether 
they be contained in one or in a hundred vessels, 
whereas intensities require ordinal numbers to denote 
them, the first second of time is not the same as the 
tenth second, although it is equal to it; it is impossible 
to substitute the one for the other. 

The restrictions of human thought by the conditions 
of time and space depend on the fact that while it is 
impossible to predict certainly what will be the con¬ 
sequence of any events, it is nevertheless possible to 
predicate what consequences are necessarily excluded. 
And no events in the external world are possible unless 
they happen in time and space. Given these conditions, 
however, there is an infinite possibility of events occur¬ 
ring. Kant’s contention that space and time are “ forms 
of thought ” is considered by Ostwald to be due to our 
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having inherited countless experiences in which these 
conditions of thought regarding external phenomena are 
essential. 

And now, after 146 pages of preliminaries, we come to 
the features of this work which give it its definite 
character. Relying on the fact that in all our impres¬ 
sions from without the repetition of a certain individual 
impression at different times and seasons conveys 
to our minds a conviction of permanence, inas¬ 
much as the mountains and the sea, our neighbours 
and ourselves, preserve identity, while exhibiting con¬ 
tinual change, Aristotle summed up the conclusions 
formed by innumerable generations of his predecessors 
in attributing to each thing an unchangeable substance , 
its changes being ascribed to accidental variations. 
Ostwald now proceeds to inquire, What is the universal 
substance l And in what way are diverse things differ¬ 
entiated from each other? What is the most general 
accidence or condition of modifying substance ? To this 
question the answer is, energy ; it is the most general 
substance (the word being used in the signification of 
that which underlies all external things), for it is present 
in time and space, and it is also the most general 
accidence, for it can be differentiated in time and space. 
The substance of physicists and chemists is termed 
matter-, but a definition of matter is avoided in most 
treatises on chemistry and physics. It is customary, how¬ 
ever, to use the word “ mass ” in the sense of “ quantity 
of matter.” The seventy or eighty different kinds of 
matter are called elements. Extension, form and 
impenetrability are ascribed to matter, and it is regarded 
as indestructible. Among other properties imputed to 
it are inertia, weight, divisibility and porosity, but, as 
a rule, little emphasis is laid on the question as to which 
of these properties is essential and which adventitious. 
To the old conception of matter has been added in recent 
years that of ether ; not, according to Ostwald, because 
its assumption leads to a satisfactory presentation of 
facts, but because people have been unable to devise any 
better assumption. Indestructibility, or permanence, too, 
has been ascribed to matter, but ponderable substances 
are not the only ones which possess permanence ; that 
quality, for example, may likewise be predicated of 
momentum. Again, a quantity of electricity is permanent, 
regard being paid to positive and negative signs. Energy 
also possesses the quality of permanence, and it has the 
supreme advantage that all natural phenomena can be 
grouped in an orderly fashion by means of the conception 
of energy as an entity, and it embraces, not only the 
conception of substance, but also that of causality. The 
definition chosen for energy is “ work, and all that 
arises from, or can be converted into, work.” If the 
amounts of energy which result when one kind is com¬ 
pletely converted into any other kind be termed equal, 
then Julius Robert Mayer’s law that “during any change 
the total amount of the energies present remain un¬ 
changed” holds. The object of the book under review’ 
is to construct a scheme of the w'orld by the exclusive 
use of the concept of energy, instead of the concept 
of matter. 

The next chapter treats of the various forms of energy 
in a manner which will be familiar to those who have 
read Ostwald’s “ Allgemeine Chemie.” There .are here 
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some thoughts which appear to me new. For example, 
the question is asked, How comes it that all things 
which we know on this earth possess at once elastic 
energy as well as weight ? The answer is, that it is con¬ 
ceivable that by a process of elimination all things which 
have no weight have left our universe ; for the slightest 
impulse would send them on a road into space, never to 
return. A similar suggestion is put forward to account 
for the coexistence and the proportionality of mass and 
weight, and matter is defined in terms of energy as a 
portion of space in which a number of kinds of energy 
coexist. In reply to the question, Why do they coexist ? 
it is answered that if they did not coexist we should be 
without knowledge of that portion of space ; they may be 
there singly, but if so they elude our senses or methods 
of detection. 

Ostwald claims for this method of regarding Nature 
that it is free from hypothesis ; that each conception 
necessary for it has a demonstrable and measurable 
capacity and intensity ; and that nothing is stated which 
cannot be tested by experiment and measurement. 

It is impossible, in the limits of a review like this, to 
follow' the author in his contest with the “mechanical 
explanation” of natural phenomena. An idea may be 
gained of his method by the quotation, 

“ Had our researches dealt originally with heat instead 
of with mechanics, we might be reading books with 
such titles as ‘ Motion Regarded as a Mode of Heat’ ; 
and there is as much justification for this title as for 
the ordinary version.” 

Indeed, the phenomena of radiation begin to be 
regarded as rapid alternations of conversion of electric 
and magnetic energies into each other, and in this 
the pictorial or mechanical idea is almost, though not 
completely, abandoned and replaced by an energetic 
interpretation. “ Explanations,” in the sense of pictorial 
analogies, are bound in the long run to be fallacious, 
and only those elements actually present in the 
phenomena should appear in its representation. As 
an illustration, it may be said that, in spite of our 
knowing much about the relations of bodies towards one 
another from an electrical standpoint, we are nevertheless 
ignorant of the “ nature of electricity.” To this it is 
answered that when we are acquainted with all such 
relations we shall know as much of the “nature of 
electricity” as is possible. 

Among the laws of energy are to be found the follow¬ 
ing :—Every equalisation of energy requires time for its 
accomplishment ; no equalisation (Ausgleich) can ever 
be complete. Only such energies can maintain them¬ 
selves as distinct phenomena in space which, when 
coupled with others, maintain a compound equilibrium 
in which an increase of intensity of the one form is com¬ 
pensated by an equivalent increase of intensity of the 
other. In order that anything may take place, uncom¬ 
pensated differences of intensity must be present; the 
uncompensated excess will act as if it alone were present ; 
the weight hung from the spring will fall, unless it is 
completely compensated by the tension of the spring ; 
the spring will shorten, if the weight is not heavy enough 
to keep it in equilibrium. 

While the happening of an occurrence is the resultant 
of differences of intensity, what we term “matter” is 
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closely connected with capacities. The reason of this is 
that chemically equivalent quantities or, in other words, 
chemical capacities are either equal to or bear some 
simple relation to other capacities. 

In treating of causality, Ostwald accepts Schopenhauer’s 
view that the mind is conditioned by the necessity of 
ascribing a cause to all occurrences, as it must regard 
them as existing in time and space ; but as with time and 
space, he regards this condition as inherited. From the 
point of view of energy, one form of energy is to be 
regarded as the cause of another kind, into which it is 
transformed, and it is to be noted that in such a trans¬ 
formation energy of higher intensity is always converted 
into energy of lower intensity. In the case of compensated 
energies, as, for instance, with a coiled spring, the cause 
may be regarded as the small amount of energy 
necessary to release or discharge it, that is, the removal 
of the compensation of energies at one place. Another 
group may be referred to a state in which the velocity of 
change is insignificantly small ; an accelerator may be 
introduced, thus acting as a discharging agent. Changing 
his point of view, Ostwald suggests that the law of 
causality is nothing more than another aspect of the 
process of forming a concept. For this implies placing 
together things which display agreement in properties, 
and this “ synthesis ” may result either in the invention 
of a name or in the statement of a law of nature ; 
the applicability of this concept in new cases depends 
only on our skill in originally forming the concept. 
Passing to the discussion of “ necessities of thought ” 
and applying them to the laws of logic, the question is 
not, Are such laws inherently necessary ? but, Are our 
concepts in general, and among them the laws of logic, 
fitted to represent the sum of our experiences ? 

The phenomena of life next come under review. 
Ostwald regards as the special characteristic of living 
organisms self-preservation, that is, the preservation of 
a “ stationary ” form of existence ; the organism must 
preserve its normal state by maintaining uniompensated 
differences of intensity by continuous expenditure of 
energy, and it does this by making use by its own act 
of previously stored supplies of energy. Reproduction 
is regarded as a special case of self-preservation. The 
stores of energy, thus utilised, are mainly chemical, and 
it is incidentally remarked how much more easily 
chemical energy can be stored than any other form. 
The rate of change is regulated by three methods— 
first, by control of temperature ; second, by introducing 
reagents only where they are required ; and third, by the 
use of “ catalysers,” that is, of substances which have the 
power of accelerating or of retarding chemical change. 
Inasmuch as time is not a factor in chemical energy, 
the retarding or accelerating action of catalysers requires 
no “ explanation.” It is perfectly natural to suppose that 
the presence of foreign bodies may exert influence as 
regards the rate of the conversion of chemical energy ; 
on the other hand, if the atomic hypothesis be accepted, 
it is by no means evident why the motion of the atoms 
should suffer change by the introduction of a substance 
which, as it remains unchanged during the conversion of 
chemical energy, brings no “ force ” to bear capable of 
accelerating or retarding the supposed atomic motion. 

In the chapter on the “Purpose and Means of Life” 
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tlie Darwinian theory is alluded to, and the word “ fitness ” 
(Zweckmassigkeit) is defined, with regard to life, as that 
which increases its duration. And “fitness” consists in 
the organism being provided with means for spreading, 
by multiplication, over a wide area, and in its possessing 
a large store of energy. These conditions are fully 
discussed in a most suggestive manner. Passing on to 
the nerves and their functions, it is noticed that the 
transfer of energy through a nerve is not dependent 
on the nature of the stimulus which is applied ; thus 
a mechanical, electrical or chemical stimulus, that 
is, the expenditure of any one of these varieties of 
energy, is equally effective in causing a flow of energy 
through a nerve. Ostwald therefore throws out the sug¬ 
gestion that a special form of energy must be associated 
with all nerve-processes, which he terms “nerve-energy.” 
He regards it as probable that the passage of energy in 
a nerve is due to the presence of catalysers, which are 
brought into action by the nerve-energy ; these are 
partly destroyed by their action, so that the nerve fails 
to respond after it has undergone excess of stimulation. 
But with rest the catalysers are replaced in even greater 
amount than originally, and the nerve gains power by 
use. Organisms, in general, store energy in a chemical 
form, and their chief function is the conversion of this 
chemical energy into other forms. As a means of 
effecting this change they employ catalysers in order to 
accelerate useful changes and to retard those which are 
baneful. Closely connected with this idea is memory, 
which, according to E. Hering, may be defined as that 
property of living substance by means of which processes 
which take place in them leave effects which are favour¬ 
able to the repetition of such processes. Without in¬ 
sisting on the justice of his suggestions, Ostwald adduces 
a number of chemical processes in which repetition 
renders the chemical change easier and more rapid. 

Passing next to the consideration of the life of the 
soul or intellect (das geistige Leben), Ostwald takes the 
view that in all intellectual processes another kind of 
energy takes part, which he terms “spiritual ” (geistige) 
energy. He is disposed to regard this as identical with 
nerve-energy, and consciousness is a property of this 
form of energy when its seat is the brain. Again he 
illustrates by an analogy ; extension in space is a sign of 
mechanical energy and duration in time of energy of 
motion. Indeed, he surmises that as the processes of 
consciousness are themselves associated with a special 
kind of energy, our views of external nature are therefore 
legitimately energetic. One is reminded, however, of Dr. 
Johnson’s dictum, “Who drives fat oxen must himself 
be fat ” ; at all events the idea is an ingenious one. 
Consciousness need not always, however, be associated 
with the occurrence of a process involving nerve-energy ; 
while we have conscious impressions, conscious thoughts 
and conscious acts, these may also occur unconsciously. 

It must be admitted that some explanation is required of 
unconscious thought ; anyhow, the author makes out a 
fair case for the belief. 

To follow the author in his discussion of personality, 
of will and its freedom, of pleasure and pain, of art, of 
music and of goodness would occupy much space. I 
hope that even the very imperfect sketch which has been 
attempted will prove sufficient to induce students both of 
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science and of philosophy to read for themselves this in¬ 
teresting work, and to examine, without prejudice, 
Ostwald’s interpretation of the facts of Nature. 

W. R. 


THE CIVILISA TIONS OF THE OLD AND NEW 
WORLDS. 

The Fundamental Principles of the Old and New World 
Civilisations. By Zelia Nuttali. Being the second 
volume of the Archaeological and Ethnological Papers 
of the Peabody Museum. Pp. i + 602. (Cambridge, 
Mass.; London : Quaritch ; Leipzig: Hiersemann, 1901.) 
HE interesting volume before us is, we believe, the 
first which any writer has devoted to a careful study 
of the common principles which underlie the civilisations of 
Egypt, Babylonia, Mexico and Europe, and as such it 
merits much cons ideration at the hands of ethnographers 
and anthropologists, and of students of religion in general. 
Much is known about European civilisation, both in its 
early and middle forms, and something is known of the 
great civilisations of Babylonia (Sumerian) and of Egypt, 
but Mrs. Nuttali, in bringing together the results obtained 
from the study of these subjects during recent years, and 
in putting them into line with a new group of results 
obtained from an examination of the Mexican inscriptions 
at first hand, has done a piece of good and useful work 
which will be appreciated by all serious students of the 
beliefs of primitive man. The books which have appeared 
in Europe and America on early symbolism and cognate 
subjects are many, but in most of them the writers have 
confounded what ought to have been kept apart, and 
owing to a want of groundwork of facts have been led 
to make nebulous theories which have earned for their 
authors the ridicule of the trained investigator of such 
subjects. There is no study more fascinating than that 
which results in the bringing together of the facts which 
are common to all great civilisations from China to 
Mexico, and there is probably none in which so many 
men have gone astray ; every earnest worker knows why 
this has happened and deplores the publication of books 
and articles by faddists and others which will obscure 
the true light. 

Mrs. Nuttall’s work may be conveniently divided into 
three sections, which deal with the civilisations of 
America, Asia and Europe respectively, and these are 
followed by a fourth section, which treats of civilisations 
in general ; the remainder of the book contains three 
appendices and an index. As was to be expected, nearly 
one-half of the volume is devoted to the description of 
American civilisation, and it is this section in which the 
archaeologist will probably be most interested. Origin¬ 
ally the author intended to produce a short monograph 
of forty-one pages, which treated of the origin of the 
native swastika or cross symbols, but having actually 
written the monograph she arrived at the conclusion that 
the cosmical conceptions of the ancient Mexicans were 
identical with those of the Zunis. It was next clear to 
her that the same fundamental ideas were to be found in 
Yucatan, Central America and Peru, and the natural 
result of her investigations into them was that Mrs. 
Nuttall’s monograph of forty pages grew into one of 
284 pages, and that then she found a course of compara¬ 
tive studies would be necessary if the best use was to be 


© 1902 Nature Publishing Group 








